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We, Imperial Chemical Industoes 
Limited, of Imperial! Chemical House, Mill- 
bank, (London, S.W.I, a British Company, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — # . 

This invention relates to new indole deriva- 
tives and more particularly it relates to certain 
3^5-miffo^-furfuryHdene^xindole derivatives 
which possess useful therapeutic properties. 

According to lie invention we provide the 
said new indole derivatives which ace com- 
pounds of the formula?: — 
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wherein R stands for hydrogen and wherein 
the nucleus A may optionally bear subsatuenis. 

As suitable substatuents in the nucleus A 
there may be mentioned, for example, Mogen 
atoms and nitro, acylamino,^ alkyl, hydroxy, 
alkoxy and caxboxylic acid radicals. 

As a paaticuhriy valuable compound; there 
may be mentioned, for example, 3-(5-nitro-2- 
furfuryaidene>-oxindole itself . 

According to a further feature of die inven- 
tion we provide a process for the manufacture 
of the said new indole derivatives which com- 
prises interaction of an oxindole derivative of 
the foimulla: — 



35 



wherein A ami R have the meaning stated 
above, with 5-mtro-2-furaMehyde or with a 
compound capable of action! as 5-mitro-2-fur- 
aldehyde* 
[Pries 3s.6d.] 



As compounds capable of reacting as 5- 
nrtro-2-furaldehyde there may be mentioned, 
for example, 5-nitro-2-furaldehyde doaicetate 
hr the presence of aqueous mineral add, for 
example aqueous hydrochloric acid. The re- 
action may conveniently be brought about m a 
solvent or diluent, for example in acetic acid, 
in aqueous ethanol or in anhydrous formic acid. 
These may also optionally be present a basic 
catalyst, for example sodium acetate. 

As stated the new indole derivatives of the 
invention possess useful therapeutic properties. 
They are particularly useful as antibacterial 
agents especially for antiseptic purposes. They 
are active against a wide range of macro- 
organisms including Gram positive and Gram 
negative bacteria-. 

Thus ar cing to a further feature of tne 
invention we provide new antimicrobial com- 
positions wherein the active ingredient js at 
least one of the new indole derivatives ctf the 
formula stated above in admixture with an 
inert diluent or carrier. # 

As a particularly valuable ingredient there 
may be mentioned, for example, 3-(5-nitro-2-' 
fiirfuiyKdene)^xrndole itself. 

The said compositions may be in the form 
of solutions in polyethylene glycol which may 
optionally contain wetting agents, for example 
condensation products of alkylphenols with 
ethylene oxide, for example the condensation 
product of octylcresol with 8—10 molecuJar 
proportions of ethylene oxide. The composi- 
tions may also be in the form of aqueous dis- 
persions wherein' a suitable dispersing or sur- 
face active agent is poiyoxyethylene sorbitan 
morawdeate. Suitable aqueous dispersions may 
contain non-toxic ingredients known to be 
miscible with water, for example glycerol, 
thickening or gelling agents, for example ethyl 
cellulose and condensation) products of fatty 
alcohols and ethylene oxide, for example die 
waxy, unctuous product obtained from the 
condensation of cetyl or cetostearyl ateoboiJ and 
20 — 24 molecular proportions off ethylene 
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oxide. The said compositions may also be in 
the farm of oily solutions and a suitable oily 
solvent medium may he, for example, castor 
otfL 

5 The ansimicrobial compositions may alsor be 
in the form of creams, ointments and pastes 
and such formulations may contain any suit- 
able non-toxic ingredients known to the art. 
Thus a suitable ointment base may be a mix- 

10 ture of polyethylene glycol 400 and poly- 
ethylene glycol 4000 and a suitable paste may 
comprise ai thickening agent, for example zinc 
oxide, in admixture with am oily or fatty base, 
for example castor oil and white beeswax, 

15 optionally in the presence of a fatty alcohol, 
for example cefiyl alcohol or cetostearyl alco- 
hol. Suitable cream bases may be formulated 
from oil-in-water type emulsions known to the 
art, for example from castor oil and fatty 

20 alcohols, for example cetyl alcohol or ceto- 
stearyl alcohol, dispersed in* water in the pre- 
sence of condensation products of fatty alco- 
hols with ethylene oxide, for example, the 
condensation product of cetyl or cetostearyl 

25 alcohol with 20—24 molecular proportions of 
ethylene oxide* 

The antimicrobial compositions may also be 
in the form of suitable con-toxic dusting 
powders formulated from inert diluents or 

30 carriers, for example ok and/or sta r ch in the 
presence of additional ingredients, for example 
zinc oxide or boric add. 

The said compositions as indicated above 
possess antibacterial properties and they may 

35 be used in the treatment of the skin in those 
ciicitmstances where a preparation possessing 
antiseptic properties is required. 

The invention is illustrated but not 'limited 
by the following Examples in which the parts 

40 aire by weight: — 

Example 1j: 
1j41 Parts of 5-nitro-2-furaldehyde, 1.33 
pants of oxindole and 2.5 parts of. acetic acid 
are heated together under reflux during 30 

45 minutes. The mixture is cooled and added to 
100 parts of water. It is then filtered and 3- 
(5-nitro-2-fm*fuiyHdero)-oxindole is obtained 
and washed with water. It is crystallised from 
0-ethoxyethanol and has m.p. 268°C. with 

50 decomposition. 

(Example 2: 
2.43 Parts of 5-nitro-2-furaldehyde di- 
acetate, 133 parts of oxindole and 1.06 parts 
of 35% aqueous hydrochloric acid are heated 

55 together under reflux in aqueous ethanoi 
during one hour. The mixture is cooled and 
filtered and 3-(5 - nitro — 2 — furfuryKderteV 
oxindole is obtained and washed with water. It 
is identical with the compound as described 

60 ^ .Example 1. 

Example 3 : 
A solution of 037 part of sodium acetate 
in 5 parts of acetic acid is added to « solution 
of 1.33 .parte of 5-nita^2-furaldehyde and 2 
65 - parts of 5-fcromo-oxindoie (prepared by the 



method of Sumpter, Miller and Hendrkk, 
Journal of the American Chemical Society, 
1945, volume 67, page 1656) in 16 parts of 
acetic acid. The mixture is hearted under 
reflux during 15 minutes, then cooled and 70 
filtered. There is obtained 5-brom<K3-<5-nitro- 
2-fuifurylidene)-oxmdoie^ which when crystal- 
lised from /5-ethoxyethanol has m.p. 305 °C. 
with decomposition. 

Example 4: 75 
From 0.66 part of 5-*mtoo-2-farakiehyde, 
0j8 part of 5-mtro-oxindole (prepared by the 
method of Sumpter, 'Miller and ftfagan, 
Journal of the American Chemical Society, 
1945, volume 67, page 499) and a solution of 80 
0.U85 part of sodium acetate in 5 parts of 
acetic acid by the procedure described in 
Example 3, there is obtained' 5-nitro-3-<5^ 
natro-2-fiUTfmyHdene)H3xindole which does not 
mek below 320°C. 85 
•Example 5 : 
A solution: of 0.4 part of sodium acetate in 
5 paints of acetic aad is added to a solution 
of 0j78 part of 5-mtro-2-fuiaMehyde and 
0.95 part of 5*acetamido-oxdndole (prepared 90 
by acetylation of 5-amino^xmdoie), in 7.5 
parts acetic add. The mixture is heated at 
100 °C. during 3 hours then cooled and filtered. 
There is obtained 5-acetamido-3-(5-flntro-2- 
furftuy4idene)-oxindole which when crystal- 95 
Used from 50% aqueous acetic acid has m.p. 
301 *C. with decomposition. 

Example 6: 

A mixture of 2.3 partis of 5-benzamido- 
oxindote, 13 parts of 5-nitro-2-furaldehyde 100 
and 20 parts of acetic acid is heated under 
reflux during 2 hours and then cooled and 
filtered. There is obtained 5-benzamidoH3-(5- 
nitro-2-furfuryHdene)-<xxmdole, which when 
crystallised from dimethylformamide has mp. 105 
274— 2J76°C. with decomposition. 

The 54>enzainMo^xindole used as starting 
material may be obtained by shaking together 
2*96 parts of 5-amino-oxindole and 1-85 parts 
of benzoyl chloride with 20 parts of 4% 110 
aqueous sodium hydroxide. The mixture is 
filtered and the solid residue is washed with 
hot water and there is thus obtained 5-benz- 
amido-oxandole. 

Example 7 : 115 
The process as described in Example 6 is 
repeated replacing die 23 parts of 5-bentz- 
amido-oxindole by an equivalent proportion of 
5-jM±lozo-benizamido-oxindole. There is thus 
obtained, in a similar manner, 5-p-chlorobenz- 120 
amMo-3-(5-nitro- 2 -furfurylidene) - oxindode, 
nLp. 318 — 319 °C, with decomposition. 

The 5-p^orobenzamid<M>xindole used as 
starting ™tMfa]i may be obtained by inter- 
action of 5-amino^oixmdole and p-chloro- 125 
benzoyl chloride in the presence of aqueous 
sodium hydroxide according to the process 
described at the end of Example 6. 
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•Example fc: 
A mixture of 2 -75 parts of 5-piopionamido- 
oxindok, 1.9 parts of 5-nitro-2-furaMehyde 
and 20 parts of acetic add is heated under 

5 reflux during 2 hours and is then coded and 
filtered. The solid residue thus obtained ds 5- 
propionamido - 3 - (5 - mtt^2-&rfurylidene)- 
oxindole, which whan crystallised from di- 
methylformamide has m.p. 308 — 310°C. with 

10 decomposition. 

The S^ropionaiamdo-oxindoJe used as start- 
ing material may be obtained by adding 5.55 
parts of propionyi chloride to a suspension of 
5.92 parts of 5-amino-oxindole in 100 parts of 

15 dioxan and 8j6 parts of diethylamide. The 
mixture ds heated under reflux during M 
minutes and then kept overflight at IS — 23 C. 
and filtered. There is obtained 5-propion- 
amido-oxindole, which when crystallised from 

20 waiter has ntp. 328 — 230°C. 

Example 9: 
A mixture of 23 parts of 5-n-vderanudo- 
oxindok, 1.41 parts of 5-nitro-2-furaldehyde 
and 20 parts of acetic acid ds hearted under 

25 reflux during 3 hours and is then cooled and 
filtered. The solid residue thus obtained is 5-n- 
valeramido-3-(5 - nitro - 2 - forfurylidene)- 
oxindole, which when crystallised from acetic 
acid has m.p. 272— 274°C. with decomposi- 

30 rion. 

The 5-/z-vataamddo^xindole used as start- 
ing material may be obtained by allowing a 
mixture of 5.7 parte of 5-aminoK>xindole, 6£ 
parts of n-valeryl chloride and 50 parts of 

35 pyridine to stand overnight at 18 — 23 °C. and 
then evaporating the mixture to dryness under 
reduced pressure. The residue is triturated 
with a little water and there remains 5-»- 
va&eramido-oxindole, which when crystallised 

40 from water has m^p. 226 — 228 °C. 

Example 10: 
The process as described in Example 9 is 
repeated replacing the 5-n-valeramido-oxindole 
by an equivalent proportion of 5-n-butyiamido- 

45 oxindole. There is thus obtained, in at simitar 
manner* 5-w-foutyraimido - 3 - (5-nitPO-2-fur- 
furylfldene)-oxindf0'le, which when crystallised 
from dimethylfonnamide has mp. 296 — 
2l9i8 0 C. with decomposition. 

50 The S-rt-butyramido-oxindole used as start- 
ing material may be obtained from 5-<amino- 
oxindole and n-butyryl chloride. It has mp. 
236 — 235 °C. after crystalSsation from aqueous 
alcohol. 

55 Example 11: 

A mixture of 0J8 part of 5-»-butyramido- 
oxindole in 10 pans of water and: 0.5 part of 
35% aqueous hydrochloric acid and 0.95 part 
of 5-mtro-^-furaldehyde diacetate in 10 parts 

SO of ethanol ds heated under reflux during 2 
hours. The mixture is then cooled and filtered 
and the solid residue is crystallised from acetic 
add. The product thus obtained is identical 
with the compound as described in Example 

65 10. 



Example 12: 

The process as described in Example 9 is 
repeated replacing the 5-n-vaieramddo-oxindole 
by am equivalent proportion of 5-ijobutyr- 
amido-oxindofe. There is thus obtained, in a 70 
similar manner, S^jobutyramido - 3 - (5-nitro- 
2^furfurylidene)-oxdndole, which when crystal- 
lised from dimethylfonnamide has m~p. 
314— 316°C. 

The 5-irabutyramido-oxmdole used as start- / ^ 
ing material may be obtained by interatrial 
of 5-amino-oxindole and isobutyryl chloride an 
pyridine. It has m.p. 271>— 272°C. after 
crystallisation from bucanoL 

•Example 13: m 80 

The process as described in Example 9 is 
repeated replacing the 5-«-valeianiid<«xindole 
by an equivalent proportion of 5n^roamido- 
oxindole. There is thus obtained, in a similar 
manner, 5-caproamido - 3 - (5 -nitro-2-tfmv 85 
ftu74Mene>oxindole, which when crystallised 
from butanol has m.p. 270°C 

The 5-caproamddoMOxindDle used as starting 
material may be obtained by interaction of 5- 
amino-oxindole and capioyl chloride in pyri- *0 
dine. It has m.p. 224— 225° C after crystal- 
lisation from ethanoi. 

Example 14: 

The process as described in Example 9 is 
repeated replacing the 5-rt-vadeiamido-oxindok SO 
by an equivalent proportion of 5-capryJamido- 
oxindole. There is thus obtained, in a similar 
manner, 5-caprylamido-3 -(5 -ndrtro - 2 - fur- 
furylideneVoxindole, which when crystallised 
from ethanol has nup. 22Z—223°C. The 5- 100 
c^rykmido-oxindole used as starting material 
may be obtained' by interaction of 5-amino^ 
oxindole and caprylyl chloride in pyridine. It 
has m-p. 2122 — 223°C. after crystallisation 
from ethanoL ^ 
Example 15':^ 

The process as described in Example* 9 is 
repeated replacing the 5-n-valeramido-oxindole 
by an equivalent proportion of 5-capncmido- 
oxindole. There is thus obtained* in a similar 110 
maimer, 5-caprami<fe»-3-(5-nitro - 2 - furfuryili- 
dene)-oxindole, which when crystallised' from 
ethanol has m,p. 225— 226°C, The 5- 
capramidVoxindole used as starting material 
may be obtained by interaction of 5-aimino*- H* 
oxindole and capryl chloride in pyridine. It 
has m-p. 191— 192 °C. atftec crystMHsatkra 
from ethanol, 

-Example 16: 
A mixture of Oj65 pant of 5-{2-carboxy- 120 . 
propionaniido)-oxindoLe in 60 parts of math" 
anol, 037 part of 5^nitro-2-fiiraldehyde and 
0.1 part ctf sodium succinate is heated under 
reflux during 16 hours. The mixture is thai 
cooled and filtered and the solid residue is 125 
dissolved in aqueous sodium; carbonate solu- 
tion. The solution is filtered and the filtrate is 
acidSfiod witfc aqueous hydrochloric acid. There 
is thus obtained 5<2-carboxypiopionamido>3- 
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(5-mtro-2-farfuryKdme)^mndoleb m.p. above 
360 °C 

The 5^2-<2rboxypiopdoiiamidi>) - oxindole 
used as starting material maty be obtained by 

5 adding a solution of 031 part of succinic 
anhydride in 30 parts of benzene to a solution 
of 0.45 part of S^mino-oxindde in 20 parte 
of dioxaaL The mixture is allowed to stand 
overnight at 18 — 23 °C. and the solid is then 

10 collected' and washed with petroleum ether 
(kp. 60— «0°C). There is thus obtained 5- 
(2<arboxy-propionamido)-oxiiia^ 
Example 17: 
U Parts of 6-amko-oxindote and 20 parts 

15 of anhydrous formic arid aie heated under 
reflux during 30 minutes. 1.5 Parts of 5-nitro- 
2-furaldehyde are then added and the mixture 
is heated under reflux Airing a further 30 
minutes. The mixture is cooled and filtered 

20 and the solid residue thus obtained is 6-fotm- 
ainMo-3<5-nitio- 2 - furfuxylidene>oxindok, 

m.p. above 360°C 

•Example 1&: 
. A mixture of IS parts of 5-acetamido- 
25 oxindole, 15 parts of 5-mtro^furaldehyde 
and 100 parts of acetic acid is heated under 
reflux during 2 hours. It is then cooled Mid 
filtered and the solid residue is washed with 
acetic acid and methanol. There is thus ob- 
30 taaned 6^cetamido-3-(5-nitTO^ 
oxindote, m.p. above 330°C. 

Example 19: 
A mixture of 0.25 part of 4-acetamido- 
oxindole, 02 part of 5-nitto-2-furaldehyde and 
35 3 parts of acetic arid is heated under reflux 
during 30 minutes and is then cooled and 
filtered. The solid residue thus obtained is 4- 
a r efa™*do - 3 - (5 - oitro - 2 - furfurylidene)- 
oxindole, which when crystallised from di- 
40 methylformamide has m.p. above 3€0°,C. 

The 4^etamMoK>xdndole use.- as starting 
material may be obtained by adding 242 parts 
of 35% aqueous hydrochloric arid in portions 
to a mixture of 42 parts of 2: 6-dinitrophenyl- 
45 acetic arid, 1022 parts of tin and 5 pants of 
ethanoL After the vigorous reaction subsides 
the mixture is heated under reflux during 30 
minutes. It is then filtered and the filtrate is 
cooled and saturated with hydrogen sulphide. 
50 The mixture is filtered and the filtrate is 
evaporated to dryness under reduced pressure. 
The residue is dissolved in water and sodium 
bicarbonate is added. There is thus obtained 
4-<muno~oxindole, which after crystallisation 
55 from water has m.p. 180— 1&2°C 4-Acet- 
amido-oxindale is then prepared from 4- 
amdno-oxmdole by reaction with acetyl 
chloride in pyridine. It has m.p. 258 — '260° C. 
after crystallisation! from ethanoL 
60 Example 20: 

A mixture of 1 part of 5-meth^oxindole, 
1 part of 5^troH2-furaldehyde and 7 parts of 
acetic arid is heated under reflux during 2 
hours and is then cooled and filtered. The solid 
65 residue thus obtained is 5-methyi-3-(5-mtro- 



2-&rfuryUdene)^xindole J mjp. 236°C. with 
decomposition. 

(Example 21' : 

3 Parts of 5-hydroxy-oxrndole, 5 parts of 
5-mtro-2-fura!ldehyde and 25 parts of acetic 70 
add, are reacted by the procedure described 
in Example 20. There is thus obtained, in a 
similar manner, 5-hydroxy - 3 - (5-citro-2-fur- 
furyilidene^xin^ mp. above 360 °C. 

Example 22: 75 

2 Parts of 5-methoxyKixindde, 1.5 parts of 
5-nhro-2-furaldehyde and 20 parts of acetic 
add are reacted by the procedure described in 
Example 20. There is thus obtained, in a 
gjtwilflT manner, 5-methoxy - 3 - (5 - nitro-2- 80 
furfuryHdene)^xindole, which when crystal- 
lised from 2-ethoxyethanol has in.p. 270°C 
with decomposition. 

Example 23 : 

1 Part of oxindoie-6-carboxyEc add, 1 part 85 
of 5-nitro-2-furaidehyde and 20 parts of acetic 
arid are reacted by die procedure described 
in Example 20.- There is thus obtained, in a 
similar maamer, 3^5<ritro-2^furfurylidene)- 
oxindok-6-carboxyldC arid which after crystal- 90 
iisation from 2-etiwxyethanol has m.p. above 
360°C, 

(Example 24: 
13 Parts of 5:7-d^bromo-oxindole, 0.63 
part of 5-nitro-2nfuralddiyde and 20 parts of 95 
acetic arid, are reacted by the procedure 
described in Example 20. There is^ thus ob- 
tained, in a similar manner, 5:7-dibromo-3- 
(5-nitro-2-furfuryMene)^xindoie, which after 
crystallisation from dimethylformamide has 100 
m.p. 308— 310 °C. with decomposition. 

Example 25: 
A solution is prepared from 1 part of 3-(5- 
nitro-2-furfuryfidene)^xindoie in 99 parte of 
polyethyleneglycol and the solution so obtained 105 
possesses antibacterial properties. 

Example 26: 
An aqueous diversion! is prepared from 0.5 
part of 3^5-mtxo^-fuifury^eiie)^xindolej 
10 parte of polyoxyethylene sorbitan mono- 110 
oteate and 893 parts of water and the aqueous 
dispersion so obtained possesses antibacterial 
properties. 

Example 27 : 

A solution is prepared from 0.1 part of 3- 115 
(5-mtro-2^furfuryK^ and 99.9 

parts of castor oil and the oily solution so 
obtained possesses antibacterial- properties. 
Example 28 : 

A solution is prepared from 0.5 part of 3-(5- 120 
nitro^2-furfuryKdene)K)xindole, 24.5 parts of a 
condensation product obtained from octyl- 
cresol and 8—10 molecular proportions of 
ethylene oxide and 75 parts of polyethylene- 
glycol 400. The solution so obtained possesses 125 
antibacterial properties and it may be diluted 
with water to provide an aqueous solution 
possessing antibacterial detergent properties. 



Example 2°. 
An aqueous dispersion is prepared by adding 
5 partsof 3^5-<i^2-furfuiyMdaieHa^ole 
to a mixture of 0.05 part of cetomacrogol 1000 
5 BJ*jC. (a condensation product of cetyl alco- 
hol and 20—24 molecukr propomons ot 
ethylene oxide), 2 parts of ethyl ceUulose, 2 
parts of glycerol and 91 pans of water. lne 
aqueous dispersion so obtained possesses ena- 
10 bacterial properties. 

Example 30: 
An ointment is f Mandated by adding Lpart 
of 3K5-mtio^furfuryMer*Kxmdole to a 
mixture of 60 parts of poly^ler.eglycol400 
15 and 39 parts of polyethyleneglyool 4000. 
There is thus obtained an ointment possessing 
antibacterial properties. 

Example 3<1: 
A paste is formulated m the fcnownmanner 
20 by incorporating 1 pm of H5-*tro-2-fur- 
furyMeneVoxkdole into a mixture of 78 pare 
of castor oU, 10 parts of white beeswax and 
3 parts of cetosteairyi alcohol and then th"**?" 
Jngthe product with 8 parts of zmc oxide. 
25 There is thus obtained a paste, possessing anti- 
bacterial properties, which may be used for 
treatment of the skin. 

Example 32: 
A cream is formulated in the known manner 
30 by incorporating 0-5 part of 3-<5-nitro-Z- 
firfurylidene)-oxind^ in a- mixture of 20 
parts of castor oil, 9 parts of cerostearyl alco- 
boL 2 parts of cetomaoogol 1000 BP.Cj and 
68.5 parts of water. There is thus obtained an 
35 antiseptic cream which may be used fox treat- 
ment of the skin. 

'Exampls 33* : 
A dusting powder is prepared by adding 
005 pan of 3<5-mtro^furfuryHdeneHxn> 
40 dole to a mixture of 10 parts of starch, 
parts of boric add and 80 partsof talc There 
is thus obtained a dusting powder possessing 
antibacterial properties which may be used for 
treatment 

of die skin. 
45 Example 34: 

A dusting powder is prepared by adding 
OA part of 3^5^tio-2-fuifuryMene)-oxm- 
dole to a mixture of 74S parts of starch and 
25 parts of zinc oxide. There is thus obtained 
50 a dusting powder possessing anfcbactenai 
properties which may be used for treatment ot 

the skin. 
WHAT WE CLAIM IS : — 
1. New indole derivatives which arc com- 
55 pounds of the formula: — 



halogen atoms or nitro, acyiamino, aHtyl, 
hydroxy, alkoxy or carboxykc acid radicals. 

3 3^5^itr<>-2-fui!furylidene)^xindole. 

4. Process for the manufacture of the new 
indole derivatives ckimed on Claim 1 wtech 65 
comprises interaction, of an oxindok derivative 
of the formula: — 




wherein R stands for hydrogen and wherein 
the nucleus A may optionally bear subsntuents. 
2. Indole derivatives as claimed in Claim 1 
60 wherein the nucleus A beans one or more 



w hereiir A and R have the meaning stated in 
Claim 1, with 5^tro-2-furaldehyde or with a /u 
compound capable of action as >«utro-z- 

^ISo^ as claimed in Claim 4 wherein 
the "compound capable cf *55£^*?Jf m ^ 7S 
^furaldehyde is 5-mtio^furaildehyde d*- 75 
acetate in ithe presence of aqueous mineral aod, 
for example aqueous hydrochloric aend. 

6, jSsls claimed in Claims 4 and 5 
whereas there is present a solvent or Muert* 
for example aortic add,, aqueous ethanol or 80 
anhydrous formic acid. ^ # 

,7 Process as claimed in Uaims ^— o 
wherein there is present a bade catalyst, for 
example sodium acetate. - n RS 

«Scw antimicrobial compositions wherein *D 
the active ingredient is ait least one of thenew 
indole derivatives of the formula stated m 
Claim 1 in admixture with an inert diauent or 

9. Compositions as claimed in Claimi S 90 
wherein the active ingredient is 3-(5-nitro-2- 
furfurylidene)Kaindale. . , fi 

10. Compositions as claimed m Oaums » 
and 9 which are in the form of solutions in 
polyethylene glycol optionally containing 95 
wetting agents. m 

,11. Comjnorions as claimed in Umn 1U 
wherein the wetting agents are condensation 
' products of a&ylphenols with ethylene oxide, 
for example the condensation product of octylr 100 
cresol with fr-10 molecular, proportions of 
ethylene oxide, 

12. Compositions as daamed m CJaams * 
and 9 rwhich are in the form of aqueous dis- 
persions wherein the dispersing or surface 105 
active agent is polyoxyethyAene sorbitan memo- 
oieate. 

13. Compositions as claimed in Claims 8 
and 9 which are in the form of aqueous dis- 
persions wherein there are present water- 110 
miscible ingredients, for example glycerol, 
thickening or gelfing agents, for example ethyl 
cellulose and condensation products of fatty 
alcohols with ethylene oxide* for .example the 
condensation product of cetyl or cetostearyl 115 
alcohol and 20—24 mokcito proportions of 
ethylene oxide. . _ . 

14. Compositions as cMmfft in Claims 8 
and 9 which are in the form of oily solutions, 

for example solutions in castor oil. 120 



6 



809,691 



15. Compositions as claimed in Claims 5 
and 9 which aire in the form of creams, oint- 
ments or pastes* 

16. Compositions as dadmed in Claim 15 
5 wherein the ointment is formulated in air oint- 
ment base consisting of polyethylene glycol 
400 and polyethylene glycol 4000. 

17. Compositions as claimed in Claim 15 
wherein the pastes are formulated in an oily 

10 or faffity base, for example castor oil and' white 
beeswax optionally m the presence of a? fatty 
alcohol, for example cetyl alkoholi or ceto- 
stearyL alcohol. 

IS. Compositions as claimed in Claim 17 

15 wherein there is present a thickening agent, 
for example einc oxide. 

19. Compositions as claimed' in Claim 15 
wherein the creams aire in the form of oil-in- 
water type emulsions formulated from castor 

20 oil and a fatty alcohol, for example cetyl 
alcohol or cetosteairyi alcohol in the presence 
of a dispersing agent. 

20. Compositions as claimed in Claim 19 



wherein the dispersing agent is a condensation 
product of at fatty alcohol and ethylene oxide, 25 
for example the condensation product of cetyl 
or cetosteaayl alcohol with 20—24 molecular 
proportions of ethylene oxide. 

21. Compositions as claimed in Claims $ 
aud9 wMcbaaem the form cf dusting powders 30 
combining inert diluents or carriers. 

22. Compositions as claimed in Claim 21 
wherein the inert diluent or earner is talc 
and/or starch optionally in the presence of 
additional ingredients, for example zinc oxide 35 
or boric add. 

23. New indole derivatives^ claimed in 
Claims 1—6 as hereinbefore paiticuterfy de- 
scribed and especially with reference to the 
foregoing Examples V — 24. ^ 40 

•24. New antimicrobial compositions, claimed 
in Claims & — 22, as hereinbefore particularly 
described and especially with reference to 
Examples 25—64. 

AUERED O. BALL, 
Agent for the Applicants. 



PRiOWSIONAL SiPECM CATION 
New Indole Derivatives 



45 We, Imperial Chemical Industries 
LIMITED; of Imperial' Chemical House, Mfll ( - 
hank, London, S.W.I, a British Company, do 
hereby declare this invention to be described 
in the following statement: — 

50 This invention relates to new indole deriva- 
tives and more particularly it relates to certain 
3^5-nitio^fuifuryilidene)oxindole derivatives 
which possess useful therapeutic properties. 
According to the invention we provide the 

55 said new indole derivatives which are com-, 
pounds of the formula): — 



wherein R stands for hydrogen or for an acyl 
group and wherein the nucleus A may option- 

60 ally be substituted by, for example halogen, 
nitro and acetasmdo substituents. 

According tto a further feature of the inven- 
tion we provide a process for the manufacture 
of the said new indole derivatives which com- 

65 prises interaction of an- oxindole derivative of 
theifkmnufe:: — 



to 



wherein A and R have the meaning stated 
above, with 5-mtro-2^furaldehyde or with a 
70 compound capable of action as 5-nitro-2- 
fura&debyde. 
As compounds capable of reacting as 5- 



nkxo-2~faraldehyde there may be mentioned 
for example 5<dtro-2-furaiIdehyde diaratatc. 
The reaction may oonvenienttyt he brought 75 
about in a> suitable solvent or diluent for ex- 
ample in acetic acid or in aqueous ethanoL 
There may also optionally be present a basic 
catalyst for example sodium acetate. 

As seated the new indole derivatives of the 80 
invention possess useful! therapeutic properties. 
They are particularly useful as antibacterial 
agents especially for antiseptic purposes. 

The invention) is illustrated but not Iflmnflpd 
by the following 'Examples in which die pasts 85 
are by (weight: — 

(Example 1 

1.41 parts of 5-m^jo^furaMehyde, 133 
pacts of oxindole and .5 pants of acetic ackl 
axe heated together under reflux during 30 90 
minutes. The mixture is cooled and added to 
100 parts of water. It is then filtered and 3- 
(5-mtro-2-fuifurylidene)-oxindole is obtained 
and washed with water. It is crystallised from 
betaKethoxyethanol and has m.p. 26S°C. with 95 
decomposition. 

Example 2 
2.43 parts of 5-nhro-2-furaMehydeJiacet- 
ate, 133 parts of oxindole and 1.06 parts of 
35!% aqueous hydrochloric acid are heated 100 
together under reflux in aqueous ethanol dur- 
ing one hour. The mixture is cooled and fil- 
tered and 3^5-mtix)^fiirfu^ 
is obtained and 1 washed with water. It is 
identicail with the compound as described in 105 
-Example 1. 

(Example 3 
A solution of 037 part of sodium acetate 
in 5 parts of acetic acid is added to a solution 
of 1.33 parts of 5-nitro-2-furaLdehyde and 110 
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2 parts of 5-bnomooxindoie (prepared by the 
method of Sumpter, Miller and Hendrick, 
Journal of the American Chemical Society, 
1945, volume 67, page 1656) in 16 parts of 
acetic aad. The arixcure is heated under reflux 
during 15 minutes, then, cooled and filtered 
There is obtained 5-bromo-3-(5-nitro-2-fur- 
fuiTilidene^xindoie, which when cr^salHsed 
from beta-etboxyethanol has m.p. 305 'C. with 
decomposition. 

{Example 4 
From 0,66 part of 5-nitio-(2-^urafld€diyde ) 0.8 
part of 5-mtrooxindole (prepared by the 
method of Sumpter, Miller and Magan> Jour- 
nait of the American Chemical Society, 1245, 
volume 67, page 499) and & solution; of 0.185 
part of sodium acetate in 5 pants of acetic acid 
by the procedure described on Example 3, 



there is obtained 5^tro-3^5-mtn>-2-furfuryli- 
dene)-oxindole (which does not melt bd!ow 
320°C. 

EXAMPLE 5 

A solution of 0.4 part of sodium acetate in 
5 pacts of acetic arid is added to a> solution 
of 0.78 pant of 5^tio^24urakieh(yde and 0.55 
part of 5-acetamidooxindole (prepared by 
acetylaaion of 5-anrinnoxindioleX- in 75 parts 
acetic acid The mixture is heated at 100° 
C. during 3 hours then cooled and filtered. 
There is obtained 5^etamido-3-(5-nitro--2- 
furrurylidene)oraidole which when crystallised 
from 50% aqueous acetic acid has tn.p. 301° 
C. with decomposition. 

Agent for the Applicants. 
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